Convergence of subthalamic and striatal efferents at pallidal level in primates: an anterograde double-labeling study with biocytin and PHA-L.
Small injections of two highly sensitive anterograde tracers, Phaseolus vulgaris-leucoagglutinin (PHA-L) and biocytin, into the striatum and the subthalamic nucleus of squirrel monkeys (Saimiri sciureus) have revealed a high degree of convergence of striatal and subthalamic fibers upon single pallidal cells. Both afferent systems formed highly complex band-like patterns that were largely in register with one another. At single cell level, the somata of pallidal neurons were closely surrounded by subthalamic terminal varicosities, whereas the dendrites were entwined mostly by striatal fibers. Typically, a subthalamopallidal fiber coursed in a caudorostral direction and arborized according to a uniform pattern along its trajectory in the pallidum. Numerous thin and markedly varicose axon collaterals detached themselves at right angle from the main subthalamopallidal fiber. These highly branched collaterals were mostly oriented along the mediolateral plane and entwined rather loosely the dendrites but surrounded very closely the somata of pallidal neurons. In contrast, a striatopallidal fiber travelled in a rostrocaudal direction. Its initial segment made only en passant contacts with pallidal cell bodies, whereas its distal end closely entwined the dendrites of pallidal neurons, forming arrangements similar to 'woolly' type fibers. These results suggest that a single subthalamic fiber may influence a rather large collection of pallidal neurons in a similar fashion, compared to the striatal input which appears to exert a more specific control upon selected sets of the same pallidal neurons.